Behçet's disease (BD) is a multisystem inflammatory disorder characterised by recurrent oral and genital ulceration, uveitis, skin lesions, thrombosis of deep veins, arterial occlusion and/or aneurysms, arthritis, and central nervous system involvement (CNS). 1 While BD runs an indolent course in some patients with mucocutaneous manifestations dominating the clinical picture, on the other side of the spectrum, serious vascular complications such as uveitis and vascular occlusive disease may lead to great morbidity and even mortality. 2 The exact cause of these vascular problems is not precisely known. Anticardiolipin antibodies and increased lipoprotein-a concentrations leading to a decreased fibrinolytic activity have been reported as causative factors for a thrombotic tendency in BD. 3 4 It is well known that changes in haemorheological factors, especially increased erythrocyte aggregation (EA) might play an important part in the development of vascular thrombotic lesions both in arterial and venous systems. 5 6 Vascular lesions are a characteristic feature of BD, however, there is no simple determinant in whom a serious vascular complication will develop during the course of the disease. We designed a prospective study to investigate if EA was increased in patients with BD and to show if increased EA had a predictive value for future vascular complications.
Methods

PATIENTS AND CONTROLS
Thirty eight patients with BD and 40 age and sex matched healthy controls (HC) were enrolled into the study. Diagnosis of BD was based on the criteria proposed by the International Study Group for Behçet's Disease. 7 BD patients were newly diagnosed and none of them had serious vascular complications such as uveitis, venous or arterial thrombosis of various systems and CNS disease at the time of enrolment. Table 1 shows the clinical and laboratory features of BD patients and HC. BD patients were taking colchicine daily and benzathine penicilline once every three weeks. When vascular thrombosis developed, we began short-term anticoagulation followed by dipyridamole. In the case of eye involvement, topical corticosteroids together with systemic corticosteroids were used until inflammation subsided; then interferon was begun.
BD patients were followed up for a median of 13.5 months (range 6-24). During the follow up period, 13 patients developed vascular-ocular problems; eight patients devel- oped deep vein thrombosis of various organ systems, nine patients developed uveitis, and four patients developed both deep vein thrombosis and uveitis. We further divided patients into two groups according to these vascularocular complications: BD-a (n = 25) with mucocutaneous symptoms and arthritis only; BD-b (n = 13) with associated vascular-ocular complications (table 1) .
LABORATORY STUDIES
EA was studied by a photometric rheoscope (Myrenne aggregometer), which measures EA in 20 µl of fasting venous blood anticoagulated with EDTA. Measurements were made at packed cell volume adjusted to 45% by removing or adding autologous plasma, after shearing at 600/sec, at stasis (high shear rate, M) and at 3/sec (low shear rate, M1). 8 All other parameters (packed cell volume, cholesterol, fibrinogen, erythrocyte sedimentation rate (ESR), and C reactive protein (CRP)) were tested by routine methods.
STATISTICAL METHODS
Mann-Whitney U test, Kruskal-Wallis test, and analysis of variance were used for comparisons among BD-a, BD-b, and HC groups where appropriate. Multivariate analysis was performed by using a multiple regression model. All values are expressed as mean (SD). A value of p<0.05 was accepted as statistically significant.
Results
No diVerence was found among the study groups BD-a, BD-b and HC in terms of age, sex, packed cell volume, cholesterol, and fibrinogen values (table 1, p>0.05).
ESR values in BD-a and BD-b were similar as well (p>0.05). When we took into consideration the patients with arthritis, we saw that ESR value of these patients was 52.2 (3.4) and those without arthritis was 17.21 (1.23) (p<0.001). There was no correlation between ESR and EA values at M and M1. CRP values in BD-a and BD-b were similar, too (p>0.05). Likewise, CRP was higher in patients with arthritis than those without (2.55 (0.27) v 0.34 (0.04), p<0.001). There was no correlation between CRP and EA at M and M1, either.
At In multivariate analysis for the determination of factors influencing EA rates at M and M1, only vascular-ocular involvement was found to be significant, whereas age, sex, packed cell volume, cholesterol, fibrinogen, ESR, and CRP values had no significant eVects. To demonstrate the prognostic value of erythrocyte aggregability, we calculated the relative risk ratio. The relative risk of vascularocular attack in BD patients with an EA value higher than HC was 12 for M and 5.5 for M1.
Discussion
BD is highly variable in its presentation and clinical course and there exists a marked individual variability. 9 Not all patients with BD suVer from severe complications. It is diYcult to estimate at the time of diagnosis in whom the disease will run an aggressive clinical course. Some studies investigating the role of demographic features on the prognosis of BD showed that male sex and a younger age of onset (25 years or less) were associated with more severe forms of the disease with vascular, ocular or CNS manifestations. 10 11 However, there is no simple objective test to predict the prognosis of the disease at the time of diagnosis.
Haemorheological factors have long been implicated in the pathogenesis of vascular lesions in some diseases, such as diabetes mellitus and atherosclerotic heart disease. 5 6 12 Blood rheology is complex and EA is one of the important haemorheological properties that may create problems at the level of microcirculation. An increase in EA local blood flow and shear rate decrease cause local acidosis and an increase in platelet aggregation that lead to endothelial cell damage. 5 6 With this point of view we studied EA rate in BD to see if it was increased especially in patients with major complications, such as vascular occlusive disease and uveitis. We found that as in the angiopathic forms of diabetic patients, 12 EA was increased in vascular complications of BD and might be an independent risk factor for an aggressive clinical course. The causative factors for increased EA may be both intrinsic and extrinsic to the erythrocytes. In atherosclerotic diseases, red cell membrane lipid spectrum might change and this may lead to a change in dynamic properties of the red cell membrane. However, we could not find higher chlosterol concentrations in BD patients. It has long been known that fibrinogen causes formation of rouleaux of erythrocytes. 13 Each fibrinogen molecule is adsorbed onto the surface of the membrane of adjacent erythrocytes to bridge them, resulting in the formation of erythrocyte aggregates. Fibrinogen also increases blood viscosity, which has a negative eVect on blood fluidity. Although we found higher fibrinogen values in BD-b when compared with BD-a and HC groups, the diVerence was not significant and they were still in the normal range. Follow up fibrinogen concentrations remained within the normal range in all groups, so it is unlikely that this parameter contributed to higher EA rates. We could not find a definite reason for the increased EA and the exact cause remains to be determined. It is not unusual for EA to be increased in vascular thrombotic disorders without known risk factors.
14 During follow up, post-M and post-M1 were still higher than M and M1 in BD-a and HC groups (p<0.05). This might be interpreted as that these patients are still at risk of recurrent vascular-ocular attack.
In conclusion, we suggest that determination of EA is a simple test that can be applied to clinical practice and it might be useful to identify subgroups who are likely candidates for developing vascular complications in BD. Hence, management of factors known to affect blood rheology like stress, cigarette smoking, abnormal lipid profile, and so on, might be of benefit to lower the risk of vascular complications. 15 Pharmacological approach to the increased EA is a subject of investigation in recent years. Blockers, calcium channel blockers, and ticlopidine are only a few drugs shown to decrease a rise in EA. 6 However, further and large scale studies are required to elucidate the mechanism(s) of increased EA and its role in the pathogenesis of vascular complications in BD.
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